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Human actions are contributing to the destruction of rainforests and the growth of palm oil 
plantations in Southeast Asia. These actions are threatening endangered species such as 
orangutans. Reducing the psychological distance between individuals and threats to 
orangutans, and providing information regarding how to protect orangutans and their habitat 
may influence people to engage in conservation behavior. Using the framework of Construal 
Level Theory, this study explored the effects of social distance, temporal distance, and 
action-related knowledge on conservation behavior, behavioral intentions, perceived 
behavioral control, concern, and emotional responses. Undergraduate psychology students (N 
= 254) were shown information and images that manipulated the social distance, temporal 
distance, and action-related knowledge regarding a threat to orangutans, and then completed 
a series of surveys. When participants were provided with greater action-related knowledge, 
and when social distance was reduced, participants reported greater intentions to help protect 
orangutans, (p < .03). In addition, when participants were provided with less action-related 
knowledge, and when social distance was reduced, they were more likely to seek additional 
information on how to help protect orangutans, (p < .01). Participants who were provided 
with greater action-related knowledge indicated greater control over behaviors to help protect 
orangutans, (p < .001). Lastly, participants reported greater negative emotions when social 
distance (p < .05) and temporal distance (p < .04) was reduced. There were no differences for 
concern. Findings provide partial support of Construal Level Theory. Implications for how 
conservationists, environmental educators, and zoos can promote greater conservation 
behavior are discussed.  
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Exploring the Effects of Psychological Distance and Action-Related Knowledge on Wildlife 
Conservation 
Human-caused threats to wildlife, such as climate change, deforestation, and 
pollution, have adversely affected the lives of animal species around the world. For instance, 
the purchase of consumer products that contain palm oil contributes to the loss of habitat for 
many wildlife species including orangutans, tigers, and Asian elephants (World Wildlife 
Fund, 2016). The World Wildlife Fund (2014) reports human actions are largely responsible 
for a 52% decline in wildlife populations (mammals, birds, reptiles, amphibians, and fish) 
from 1970 to 2010.  
Action is required to reduce harmful ramifications to wildlife. In 1973, the United 
States enacted the Endangered Species Act to protect endangered species from being harmed 
or killed, to protect their habitat, and to restore species to healthy populations (Endangered 
Species Coalition, 2015). Governmental agencies and environmental and wildlife 
organizations around the world are working to mitigate specific environmental threats. For 
instance, The Intergovernmental Panel on Climate Change (IPCC, 2016) is an international 
organization that assesses the risks associated with climate change. Developed by the United 
Nations Environment Programme and the World Health Organization, the IPCC regularly 
reviews the latest scientific research on climate change and updates the public on new 
information and impacts to society. The World Wildlife Fund works to protect wildlife by 
focusing on flagship species—wildlife that is iconic of conservation (e.g., polar bears, 
elephants). By focusing on species that people relate to and associate with climate change, 
the World Wildlife Fund can more effectively promote conservation behavior from the 
public. Additional action from individual citizens around the world is needed because 
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wildlife populations are continuing to decline and are in jeopardy (World Wildlife Fund, 
2014).  
People may not engage in conservation behavior—actions that mitigate threats to the 
environment and/or wildlife—in part, because of their worldviews and values. Many 
theoretical models posit that attitudes, beliefs, and values are precursors to pro-environmental 
behavior (Geller, 1995; Schwartz, 1977; Stern, Dietz, Abel, Guagnano, & Kalof, 1999). 
These models suggest that beliefs or values that are aligned with altruistic or prosocial values 
predisposed individuals to engage in pro-environmental behavior.  
People who lack understanding or knowledge of environmental issues may be less 
likely to engage in pro-environmental behaviors (Levine & Strube, 2012). When people do 
not possess the knowledge for environmental threats and when they lack concern about the 
issue, they may view threats to wildlife in terms that are more abstract and less concrete. That 
is, there may be distance between threats to wildlife and individuals because the threats are 
abstract; the threats may appear as being irrelevant. Further, if people do not know the 
specific actions they can take to make a difference, they may not believe they can affect 
change. Making threats to wildlife more psychologically proximal to individuals may be key 
to improving public understanding of human-caused threats to wildlife and promoting 
conservation attitudes and action. The current study examines how decreasing psychological 
distance and providing threat-mitigating actions can induce emotional responses and promote 





Social and Temporal Tendencies 
From an evolutionary standpoint, in the past, acting in ways that prioritize short-term 
rather than long-term gain, and the self rather than the group, may have been beneficial for 
human survival (van Vugt, Griskevicius, & Schultz, 2014). However, in the context of the 
modern age with increasing world population, pollution, and environmental damage, these 
behavioral biases may engender maladaptive behaviors (Gardner & Stern, 2002; Pawlik, 
1991; van Vugt, et al. 2014). Van Vugt et al. argue that prioritizing the self (rather than the 
group) and the short-term (rather than the long-term) causes or aggravates environmental 
problems because unsustainable actions affect more than just a single individual and often 
have delayed consequences. 
Behaviors that focus on the short-term and the self can lead to negative consequences, 
and are central in the tragedy of the commons. To illustrate the dynamics of the tragedy of 
the commons, Hardin (1968) presents the case of a herdsman who shares access to a pasture 
with other herdsmen. The herdsman makes a rational decision to add another cow to his or 
her herd in order to increase his or her individual profits. The other herdsmen see this and 
also decide to increase their number of livestock to ensure they reap the same rewards and do 
not lose a profit. The tragedy occurs when the number of cows added to the pasture exceeds 
its carrying capacity; the pasture becomes bare worn and the cows have no food. Hardin’s 
illustration reflects consequences to both the group and environment.  
The tragedy of the commons dynamic is present in many environmental issues. For 
instance, fishermen can contribute to the loss of crab populations by overfishing. People's 
actions introduce pollutants in to the environment through energy use and resulting carbon 
dioxide emissions, thereby increasing the Earth’s global temperature and contributing to 
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climatic disasters (e.g., droughts, melting polar ice caps, rising sea levels). Hardin suggests 
that when societies implement laws and regulations, they can steer individuals away from 
acting solely out of self-interest and avoid the long-term negative consequences. Hardin's 
(1968) example shows how people who share a common resource (e.g., water, land) and act 
to maximize their individual rewards can deplete the shared resource. 
Building on Hardin’s (1968) work, Platt (1973) argues that acting in one's self-
interest can reinforce behavior that can deplete a common resource. When individuals behave 
in ways that solely benefit themselves, they receive rewards and gains. Self-centered acts can 
lure people into social traps—situations in which people maximize their individual rewards at 
the cost to the collective group. Social traps can include a temporal aspect, such that people 
behave in ways that maximize short-term benefits at the cost of long-term consequences 
(Messick & McClelland, 1983). Thus, social traps may reinforce people to make self-
centered decisions that focus on short-term returns. This process may be present with many 
environmental issues, including the deforestation of and illegal logging in rainforests, where 
forests are cleared or destroyed and not replenished or properly managed for the harvesting 
and sale of timber.  
Although the mechanisms of self-interest and shortsightedness provide a foundation 
for understanding why individuals act in ways that can harm the environment, these 
explanations do not encompass all the reasons why people may not take action to preserve 
the environment or act in pro-environmental ways. For example, a person may wish to 
cooperate and work with others to protect the environment but still not engage in 
conservation behavior because s/he may live in a geographic region where s/he does not 
regularly see the consequences of environmental threats such as climate change. The lack of 
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exposure to threats may inhibit behavior because the environmental threat may not be 
concerning for him or her. Therefore, it is important to take into consideration the relevance 
and significance of threats to wildlife to the individual. For example, a person living in the 
United States may have little or no firsthand knowledge or personal experience concerning 
how deforestation in Borneo is affecting orangutans and other animals that call the forest 
home. In contrast, an individual living on a barrier island in the Southeastern United States 
may be more likely to experience the direct effects of sea level rise on their home and 
community compared to someone living in the mid-west. 
Psychological Distance and Construal Level Theory 
When an issue is not salient or relevant to an individual, there may be psychological 
distance between the individual and the issue. That is, the issue may be removed from his or 
her experience in reality (Liberman, Trope, & Stephan, 2007). For instance, a person who 
lives on the coast and has witnessed sea level rise may have better understanding of the 
consequences of climate change (cognitive and emotional) compared to someone who lives 
inland and has no personal experience with it. Threats to wildlife may not be personally 
relevant for an individual because it may be hard for him or her to connect the threats back to 
animal species. For example, in the context of climate change, if an individual does not live 
in a region that experiences the consequences of climate change occurring and has no 
personal experience with the effects of climate change on wildlife, then the issue may be 
psychologically distant. The person may be not be motivated to adopt behaviors that, 
although less convenient in the short-term, will have long-term benefits in slowing climate 
change.  
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Construal Level Theory posits that individuals construct mental representations of 
objects, events, or actions that range between abstract and concrete (Trope & Liberman, 
2003; 2010). As psychological distance increases, people think in terms that are more 
abstract and less concrete. Abstract mental representations categorize objects, events, or 
actions primarily through their central or core features. Conversely, when there is less 
psychological distance, people are more likely to construe objects in concrete terms. 
Construal Level Theory suggests that the reference point of psychological distance is the self 
in the here and now—people use themselves as a standard to judge and evaluate other 
objects, events, and actions. For example, using the rise in sea level scenario as an example, 
an individual living on the coast may have first-hand experience with issue and consequences 
and thus judge climate change to be a critical threat to both the environment and him or 
herself. Here, the psychological distance between the issue and the person is minimal. As 
psychological distance increases, people think in terms that are more abstract and less 
concrete. Abstract mental representations categorize objects, events, or actions primarily 
through their central or core features. In contract, when there is less psychological distance, 
people are more likely to construe objects in concrete terms. Concrete construals involve 
focusing on the specificity and incidental details of the object, event, or action. Using the 
rising sea level example, the individual living inland may view climate change in abstract 
terms because s/he does not have personal experience with its consequences, whereas the 
person living on the coast may have a more concrete representation of climate change given 
his or her exposure to the consequences of the threat. That is not to say that individuals living 
inland could not learn information about climate change and form a concrete representation 
7 
of the issue, but rather that certain facets of psychological distance exist that influence how 
individuals perceive an issue. 
Trope and Liberman (2003) identify four dimensions of psychological distance: 
temporal (distance in time), social (personal relevance), spatial (geographical distance), and 
hypothetical (degree of uncertainty). Each dimension is constructed in a similar manner, is 
interrelated, and can influence one another. Thus, high psychological distance in one 
dimension would likely indicate high distance in another dimension (Trope & Liberman, 
2010). Individuals who believe that the consequences of climate change will affect regions 
that are far away (spatial distance) would be expected to also believe that the consequences 
would not be personally felt until the distant future (temporal distance).  
Spence, Poortinga, and Pidgeon (2012) examined psychological distance of climate 
change among citizens of Western Europe. Nearly three-quarters of the participants (70 
percent) indicated a high degree of uncertainty about the effects of climate change. The high 
level of uncertainty suggests that climate change is hypothetically distant—the doubt and 
vagueness signifies abstract representations of climate change. Greater psychological 
distance also was associated with less preparedness to reduce energy use. That is, greater 
psychological distance from environmental issues was associated with individuals engaging 
in unsustainable behavior. When people are distanced from environmental threats, they may 
be unaware of how their behavior negatively affects the environment. 
The American Psychological Association Task Force on the Interface Between 
Psychology and Global Climate Change (2009) states that the costs of environmentally 
sustainable behaviors in the present lead individuals to discount the consequences of such 
behaviors in the future. Due to the temporal distance between individuals and climate 
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change, people are ignoring the long-term consequences of the future for short-term gain. 
Therefore, it is important for researchers to examine ways to decrease the psychological 
distance of environmental issues.  
One way to decrease psychological distance is to manipulate the way in which people 
represent the present and future. Bashir, Wilson, Lockwood, Chasteen, and Alisat (2014) 
examined how altering the temporal distance of climate change could influence pro-
environmental motivation and behavior. To manipulate temporal proximity, Bashir et al. had 
participants place a dot on a timeline in order to prime them to think the year 2020 was either 
in the near of distant future. Additionally, participants read a statement that told them about 
how climate change consequences would occur in the year 2020. Those who were primed to 
feel the year 2020 as closer in time were more likely to be pro-environmentally motivated 
and engage in pro-environmental behavior than those who were primed to feel the year 2020 
as distant in time. Furthermore, pro-environmental behavior was mediated by concrete 
construals of climate change. That is, when the future was more concrete for individuals in 
the temporally close condition, climate change also was more concrete.  
Framing pro-environmental behaviors in ways that benefit individuals in the long-
term also can decrease temporal psychological distance. Tangari and Smith (2012) 
manipulated the temporal framing of energy savings on an energy-efficient light bulb among 
present- and future-oriented participants. Future-oriented participants were more likely to 
positively evaluate the distant temporal frame than the present-oriented participants, although 
there was no difference in evaluations of the proximal temporal frame. That is, when people 
think about the future, making the future benefits of the pro-environmental behavior salient 
can encourage the behavior. One implication is that educational interventions may be more 
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effective when they decrease psychological distance and make environmental issues appear 
closer in time.  
Educational interventions and programs also may be more effective if they reduce the 
social distance between individuals and environmental threats. Social distance refers to the 
closeness and perceived similarity between an individual and those who personally 
experience direct effects of the environmental threats. As social distance from environmental 
threats increases, people are more likely to take a detached and objective stance toward the 
threats. As social distance decreases, people are more likely to relate to those who are 
affected by the threats, and become closer to the issue. For example, compared to people in 
Charleston, South Carolina who had little or no personal experience with hurricanes, those 
who had survived a category 4 hurricane were more likely to donate money and supplies to 
help survivors of a hurricane that struck three years later in Homestead, Florida (Sattler, 
Adams, & Watts, 1995). Thus, making environmental issues more personal may be beneficial 
in promoting conservation behavior.  
Taking the perspective of people or animals affected by environmental threats can 
reduce the social distance between individuals and those threats. Pahl and Bauer (2013) 
investigated how taking the perspective of people affected by adverse environmental change 
would influence environmental engagement. Those who took the perspective of these people 
indicated higher pro-environmental behavioral intentions, collected more environmental 
brochures, and spent more time looking at educational materials compared to those who took 
an objective perspective. Sevillano, Aragonés, and Schultz (2007) examined the effect of 
taking the perspective of animals on inducing biospheric concern. Participants were shown 
photographs of harmed animals (e.g., seal caught in a fishing net, deer hit by a car), and 
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instructed to take either the perspective of the animal or an objective, detached stance from 
the animal, or were not given any instructions. Those taking the perspective of the animal 
reported higher biospheric concern than those taking an objective/detached stance, or those 
not given any instructions. Taking the perspective of the animal allowed the participants to 
transcend the distance between them and those in the scenarios, and thereby reduced social 
distance. Few studies have examined how the reduction of social distance and taking the 
perspective of animals may aid in promoting wildlife protection behaviors.  
Action-Related Knowledge and Perceived Control 
Providing education is one of the most common methods of encouraging conservation 
behavior (Gardner & Stern, 2002). Many zoos, national parks, schools, organizations, and 
governmental agencies attempt to raise awareness and educate people on threats to the 
environment. However, educational interventions often face a common criticism: education 
may be ineffective at producing behavioral change (Gardner & Stern, 2002). Knowledge may 
be ineffective because it may not address barriers that prevent the behavior from happening 
(Blake, 1999). Barriers may make the behavior too costly. For instance, environmentally 
friendly consumer products (e.g., shampoos, lotions) are often more expensive than the 
average comparable item. Another barrier that may inhibit conservation behavior is that the 
behavior may be too inconvenient or take too much effort. Writing a letter to organizations to 
encourage sustainable practices may take too much time and energy to perform.  
The type of information presented may influence the degree to which barriers can be 
overcome or removed. For instance, learning about an environmental threat is essential to 
promoting awareness of that issue, but if information is not provided that discusses actions 
people can take to mitigate the threat, then individuals may not be inclined to engage in 
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behavior; they simply may not know what to do. Frick, Kaiser, and Wilson (2004) examined 
the effects of system knowledge (general information about the issue), action-related 
information (actions to take), and effectiveness knowledge (actions that are most effective to 
address the issue) in promoting conservation behavior. Action-related knowledge and 
effectiveness knowledge were directly related to conservation behavior, such that those who 
had greater knowledge of actions to take to help mitigate climate change and how effective 
those actions were more likely to perform greater conservation behaviors. System knowledge 
had an indirect influence through action-related knowledge on conservation behavior. In 
other words, greater knowledge of actions to take led to greater conservation behavior, but 
having a general awareness or knowledge of the issue contributes even more when also 
presented with information about actions to take. 
Action-related knowledge may be important in reducing psychological distance. 
While general knowledge about wildlife protection may influence attitudes, it will likely only 
influence the abstract representation of the action. This is because general knowledge 
concerns information about why an action needs to be performed rather than how, suggesting 
that this type of knowledge is vague and distant (Trope & Liberman, 2003). In contrast, 
knowledge about specific behaviors that mitigate threats are likely to be construed as more 
concrete because this information contains specific details about the action, and how it 
should be performed. Therefore, the most effective information in reducing psychological 
distance may be knowledge relating to specific actions that mitigate environmental threats.  
Action-related knowledge may increase the sense of control over performing 
behaviors. When people have less control over their actions, behavior is less likely to occur. 
Research has indicated that when people perceive less control (de Leeux, Valois, Ajzen, & 
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Schmidt, 2015) and feel powerless in their actions (Aitken, Chapman, & McClure, 2011), 
then they are less likely to engage in pro-environmental behavior. Bamberg, Rees, and 
Seebauer (2015) examined the influence of perceived behavioral control on intentions to 
participate in a community-based initiative targeted at raising awareness for climate change. 
Perceived behavioral control was associated with greater behavioral intentions. Webb, Benn, 
and Chang (2014) examined the influence of perceived behavioral control on monitoring 
electricity usage. They found that greater perceived behavioral control was associated with 
greater monitoring of one's electricity consumption. Thus, when individuals feel they have 
control over actions, they are more likely to indicate an intention to act.  
Environmental Concern and Emotions  
Environmental threats can generate concern. Stern and colleague’s (1999) Value 
Belief Norm Model posits that environmental concern is a necessary determinant in 
predicting responsibility to taking action to mitigate an environmental threat. When 
individuals express concern about environmental threats, they also may become more 
involved in activities to help mitigate those threats. Poortinga, Steg, and Vlek (2004) 
examined the role of environmental concern on pro-environmental behavior. They found 
greater environmental concern was associated with greater acceptability of reducing home 
energy use. de Leeux et al. (2015) explored the antecedents among multiple types of pro-
environmental behaviors. Environmental concern was positively associated with both 
citizenship (e.g., political activism) and purchasing behavior (e.g., purchasing 
environmentally-friendly products).  
Nolan (2010) had participants view the film "An Inconvenient Truth" which depicts 
the severity of climate by providing emotionally appealing content (e.g., showing Manhattan 
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underwater) and provides statistics. Watching the film increased immediate knowledge about 
and concern for climate change. Milfont (2012) conducted a longitudinal study examining 
the relationship between knowledge and concern for climate change at three time points. 
Knowledge about climate change predicted concern, which then predicted responsibility to 
help solve the risks associated with the threat. This meditation relationship held constant over 
the three time waves from 2008 to 2009. 
Reducing psychological distance may promote environmental concern. Spence et al. 
(2012) examined the correlations between psychological distance of climate change and pro-
environmental behavior. They found that less psychological distance was associated with 
greater preparedness to reduce energy use. However, concern for climate change partially 
mediated this relationship. Psychological distance negatively predicted concern, which then 
predicted greater preparedness to reduce energy consumption. Thus, greater concern for 
environmental threats can make the issues more salient and concrete, thereby promoting 
greater conservation action.  
Affect and emotional appraisals of environmental threats are important for generating 
concern. Carrus, Passafaro, and Bonnes (2008) explored the role of anticipated emotions in 
predicting pro-environmental behavioral intentions. Negative emotions predicted intention to 
perform household recycling and use public transportation. Others have found that inducing 
negative emotions may reduce psychological distance. Leviston, Price, and Bishop (2014) 
examined the emotional appraisals of climate change by asking participants to formulate 
images that are associated with climate change. Example images included collapsing ice 
shelf, polar bear, and submerged island. When the images produced a high level of arousal, 
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the participants’ emotional states were psychologically close—the emotions (e.g., fear, 
anger) were active and concrete.  
While concerns about environmental threats may induce negative emotions, 
experiences with wildlife may generate reactions that are more positive. Powell and Bullock 
(2014) explored emotional reactions after people visited zoo exhibits at the Bronx Zoo. 
Those who had strong, positive experiences after viewing the exhibits were more likely to 
report greater conservation-mindedness. Positive emotions also may encourage pro-
environmental consumer behavior. Schaffner, Demarmels and Juettner (2015) examined 
preferences for informational campaigns using emotional messages that promote biodiversity 
protection—behavior that protects all forms of life (e.g., plants, animals, humans). Messages 
involving positive emotions were perceived as the most favorable information campaigns.  
Although inducing negative emotions may be beneficial for generating concern, 
research has also suggested that people may distance themselves from environmental threats 
when negative emotions are provoked. Moser and Dilling (2007) argued that when 
environmental threats such as climate change have global and catastrophic consequences, 
people can feel overwhelmed and may respond with negative emotional reactions such as 
fear and denial. Consequently, these negative emotional responses may inhibit protective 
action against these environmental threats (Moser, 2007). However, if people possess 
knowledge of actions that help them cope with these negative reactions, then they may be 
more likely to engage in behaviors that help mitigate these threats.  
The Current Study 
 Few studies have examined psychological distance of environmental threats to 
wildlife. Reducing distance concerning ways to mitigate the threats may be beneficial in 
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promoting conservation behavior. When people possess the knowledge of ways that they can 
help protect wildlife, they may feel closer to the issue and take action. This study examined 
threats to orangutans. The World Wildlife Fund (2016), a well-known environmental and 
wildlife organization, states that orangutans in Borneo have declined by more than 50% over 
the past six decades. Further, the habitat of orangutans has been reduced by 55% in the last 
20 years. The endangerment of this species is largely attributable to palm oil plantations. 
Palm oil companies clear hectares (one hectare is approximately two and a half) of forests to 
grow palm oil plantations. Thousands of orangutans live in these forests, and their home is 
destroyed when the forests are cleared. In addition, palm oil companies often use ‘slash and 
burn’ techniques for clearing forests by setting fire to and thus clearing the forest for 
plantations. These techniques are harmful as they can take the lives of many orangutans. This 
process also contributes to climate change. Because humans created the situation, humans 
can take action to mitigate this threat to orangutan habitat. The Roundtable on Sustainable 
Palm Oil (RSPO) is an organization that seeks to reduce environmental problems posed by 
palm oil plantations. It sets strict limits and standards for companies that have palm oil in 
their consumer products and that agree to comply with its policies. Individuals can help 
protect orangutans and their habitat by encouraging companies to commit to the sustainable 
standards set by RSPO. 
The first goal of the current study was to explore the effects of psychological distance 
between individuals and the destruction of orangutan habitat due to palm oil plantations. 
Given that environmental threats are often a result of human self-interest and 
shortsightedness, this study examines social and temporal dimensions of psychological 
distance. When psychological distance is low, Construal Level Theory states that objects 
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become more concrete and less abstract. Thus, it was expected that when there was less 
psychological distance, participants would engage in greater conservation behavior and 
indicate greater behavioral intentions to help protect orangutans than when there was greater 
psychological distance. It was also expected that participants provided with greater action-
related knowledge that helps protect orangutans would be more likely to engage in 
conservation behavior and indicate greater behavioral intentions to help protect orangutans 
than those who were provided with minimal action-related knowledge. Lastly, it was 
predicted that when there was less psychological distance and when participants were 
provided with greater action-related knowledge that helps protect orangutans, they would 
engage in the greatest conservation behavior and indicate the greatest behavioral intentions to 
help protect orangutans.  
The second goal of this study was to examine how providing individuals with action-
related knowledge might increase the perceived behavioral control of individuals in 
protecting orangutans. When individuals are provided with tools to help protect orangutans, 
they may feel that they have greater control over their own behavior. Thus, it was expected 
that participants who were provided with greater action-related knowledge that helps protect 
orangutans would report greater perceived behavioral control than those provided with 
minimal action-related knowledge.  
The last goal of this study was to examine how reducing psychological distance from 
a threat to orangutans might influence concern and induce negative emotional responses to 
learning about threats to orangutans. Research has shown a negative relationship between 
concern and psychological distance (Spence et al., 2012). Thus, it was expected that when 
there was less psychological distance, participants would report higher levels of concern than 
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when there was greater psychological distance. Lastly, making the threat to orangutans 
psychologically close may influence emotional responses to learning about the threat. It was 
expected that when there was less psychological distance, participants would have greater 
negative active emotional responses (e.g., alarmed, frustrated, afraid) than when there was 
greater psychological distance.  
Method 
Overview 
The study utilized a 2 (social psychological distance – close/distant) x 2 (temporal 
psychological distance – close/distant) x 2 (action-related knowledge – high action/low 
action) between-subjects analysis of variance design. Participants viewed three online 
screens—from here on, these are referred to as “animal screens”—that displayed 
conservation information (i.e., environmental threats) about orangutans. Following the 
animal screens, participants completed a series of survey measures including a manipulation 
check, conservation behavior, behavioral intentions, perceived behavioral control, concern, 
and emotional responses. Lastly, participants completed demographic questions.  
Participants 
Two hundred fifty-four undergraduate psychology students at Western Washington 
University received partial course credit for participating in the study. Eighteen were 
excluded due to a glitch in Qualtrics program or not having completed the survey. 
The final sample consisted of 236 participants (77% female, 22% male, 1% 
genderqueer). The average age was 20.60 (range: 18-67, SD = 3.93). The majority were 
White/Caucasian (77%), followed by Asian-American/Pacific Islander (9%), Latino/Hispanic 
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(6%), Other (6%), Black/African-American (2%), and Native American/American Indian 
(1%).  
Materials 
Animal Screens. Three animal screens presented information about how the loss of 
habitat due to the construction of palm oil plantations is contributing to the decline of 
orangutans. One screen manipulated the temporal dimension (psychologically close, 
psychologically distant). The next screen manipulated the social dimension (psychologically 
close, psychologically distant). The last screen manipulated action related knowledge (high, 
low). Each independent variable (temporal psychological distance, social psychological 
distance, and action-related knowledge) was presented on a separate animal screen. 
Participants were randomly assigned to condition. 
Temporal psychological distance. Temporal distance was manipulated by showing 
the short-term vs. long-term impact of palm oil plantations have on orangutan habitat (viz., 
the rainforests in Borneo; See Appendix H).  
In the temporal close condition, information discussed the extent of rainforest 
destruction that has occurred from palm oil plantations during the time it has taken them to 
complete the study (about 15 minutes). The consequences of environmental threats are often 
presented to the public in long-term units such as years or decades. Thus, 15 minutes 
provided an immediate consequence that would be close in time. Participants in the temporal 
close condition also viewed a graphical display of 20 trees—which represented 7 hectares—
that symbolized the amount of forests that have been destroyed. Participants were informed 
one tree was equivalent to one third of a hectare (1 hectare = 2.47 acres). Lastly, the words, 
“15 minutes” were shown to equal the pictures of the 20 trees. Thus, participants had a 
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graphical and textual representation of the extent of rainforest destruction that has occurred 
over 15 minutes. 
In the temporal distant condition, participants were told the extent of rainforest 
destruction that has occurred from palm oil plantations during the time it takes most people 
to complete college (about 4 years). Four years is in line with how the consequences of 
environmental threats are typically presented to the public, and is a point in time that is 
distant from the present. For instance, in 2016, many projections discuss deforestation of 
orangutan habitats in 2020, four years away (Ahlenius, 2007; World Wildlife Fund, 2016). 
Participants in the temporal distant condition also viewed a graphical display of 20 trees—
which represented 1 million hectares—that symbolized the amount of forests that have been 
destroyed. Participants were informed one tree was equivalent to 50,000 hectares (1 hectare = 
2.47 acres). Lastly, the statement “4 years” was shown to equal a graphical display 20 trees. 
Thus, participants had a graphical and textual representation of the extent of rainforest 
destruction that has occurred over four years. 
Social psychological distance. Social distance was manipulated by showing 
participants one of two images with text captions concerning the threat of orangutan habitat 
loss (See Appendix I).  
In the social close condition, information discussed the threat of habitat loss to 
orangutans and how the loss of habitat has negatively affected the lives of two orangutans 
who were mentioned by name. In the social distant condition, the same information was 
presented as in the close condition, but did not contain the personalized information (e.g., 
names of the orangutans). The close condition also featured an image of the two orangutans, 
a mother and child, stranded in a palm oil field, once their home. This image was included to 
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help the participant empathize with the orangutans and decrease the social psychological 
distance from loss of orangutans’ habitats. The distant condition featured an image of a map 
of Borneo. This image was included to increase the psychological distance from habitat loss 
because the absence of stranded orangutans in the image may increase anonymity and social 
distance from the threat of habitat loss.  
Action-related knowledge. Action-related knowledge manipulated the amount of 
information provided about actions they could take to help protect orangutans (See Appendix 
J).  
The high action-related knowledge condition stated, “Here are some actions you can 
take to help protect orangutans from habitat loss and other threats.” It also listed six ways to 
help protect orangutans against habitat loss, including donate 10 dollars to a respected 
organization working to protect orangutans, research companies online that use palm oil in 
their products to see which companies are engaging in sustainable practices, write a letter to 
companies that use palm oil in their products to urge them toward more sustainable practices, 
inform friends and family members about threats to orangutans, share their thoughts about 
how palm oil plantations are affecting orangutans through social media (e.g., Facebook, 
Twitter, Instagram), and visit Woodland Park Zoo’s orangutan exhibit to learn more about 
the threats to orangutans and additional ways they can help. The actions were selected from 
recommendations by various wildlife organizations including the Cheyenne Mountain Zoo 
(2013), One Green Planet (Lam, 2013), and the World Wildlife Fund (2016).  
The low action-related knowledge condition presented only a general 
recommendation to take conservation action: “It is crucial for individuals to engage in 
conservation behaviors in order to mitigate the threat of loss of orangutan habitats.” 
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Manipulation Check. Six items served as manipulation checks for temporal 
psychological distance and social psychological distance. A manipulation check for action-
related knowledge was not included because participants either saw actions or no actions, and 
there was concern that including an item to assess the manipulation could have primed 
individuals to think of behaviors that help protect orangutans, insofar that it influences their 
responses on the dependent measures.  
Temporal psychological distance. Participants rated their level of agreement with the 
statement, “The 100% destruction of orangutan habitat feels like it will occur sooner rather 
than later” and “The 100% destruction of the habitat of orangutans feels like it will occur 
close in time.” Participants indicated their responses on a 5-point scale, from 1 = strongly 
disagree to 5 = strongly agree. The measure had excellent reliability (α = .90).  
Social psychological distance. Participants rated their agreement with the statements, 
“I feel greatly affected by the plight of orangutans and the loss of their habitat,” “I feel 
personally close to the loss of orangutan habitat,” “I know of stories of specific orangutans 
that have been negatively affected by the loss of their habitat,” and “The loss of orangutan 
habitat can negatively affect me and people like me.” Participants indicated their responses 
on a 5-point scale, from 1 = strongly disagree to 5 = strongly agree. The item about knowing 
of specific stories about orangutans was included as a separate measure from the other items 
due to its low factor loading. The three items had good reliability (α = .81).  
Conservation Behavior. The measure of conservation behavior was a single item 
that assessed desire to learn more information about how to help protect orangutans. 
Participants were asked to choose to either (a) learn more information about how to help 
protect orangutans, or (b) exit the study (See Appendix A). Those who requested additional 
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information were directed to another page with a link to the World Wildlife Fund orangutan 
website that provided additional facts about threats to orangutans as well as 
recommendations to help protect the orangutans. Following the World Wildlife Fund link 
page, the participants were directed to the debriefing screen. Those who indicated they did 
not want additional information were directed to the debriefing screen. If participants 
requested information, the response was coded as performing the conservation behavior. If 
participants did not requested additional information, the response was coded as not 
performing the conservation behavior. 
Conservation Behavioral Intentions. A 10-item conservation behavior measure 
assessed interest in learning ways to help protect orangutans and willingness to perform 
specific threat-mitigating actions within the next year (see Appendix B). The items were 
based on the behaviors that were listed in the high-action related knowledge condition. These 
include donate 10 dollars to a respected organization working to protect orangutans, research 
companies online that use palm oil in their products to see which companies are engaging in 
sustainable practices, write a letter to companies that use palm oil in their products to urge 
them toward more sustainable practices, inform friends and family members about threats to 
orangutans, share their thoughts about how palm oil plantations are affecting orangutans 
through social media (e.g., Facebook, Twitter, Instagram), and visit Woodland Park Zoo’s 
orangutan exhibit to learn more about the threats to orangutans and additional ways you can 
help. However, the item, “Visit Woodland Park Zoo’s orangutan exhibit to learn more about 
the threats to orangutans and additional ways you can help,” was not included in the measure 
due to its low factor loading. The measure had good reliability (α = .86). Four additional 
items relating to climate change mitigation were included to account for overall eco-
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mindedness. Examples include “Walk to work/school instead of driving a vehicle” and 
“Change the light bulbs in your home to energy saving compact fluorescent or LEDs.” The 
measure had good reliability (α = .82). Participants indicated their responses to these 10 
questions on a 5-point scale, from 1 = not at all to 5 = very much. 
Perceived Behavioral Control. The perceived behavioral control measure was 
adapted from Zolait (2010) and Taylor and Todd (1995) by altering the wording from 
Internet banking to protecting orangutans in order to fit with the current study. The measure 
assesses the perceived capability and engaging in behaviors that help protect orangutans. 
Previous research indicates perceived behavioral control also assesses the ease or difficulty 
of a behavior (Ajzen, 1991). Thus, two items assessing the perceived difficulty of behavior 
were created to form a 7-item measure (See Appendix C). Participants indicated their 
responses on a 5-point scale, from 1 = not at all to 5 = very much. The measure had excellent 
reliability (α = .91). Examples include “It is easy for me to perform behaviors that protect 
orangutans from habitat loss” and “I have the knowledge necessary to perform behaviors that 
help protect orangutans from habitat loss.”  
Concern for Orangutans. A 12-item measure assessed concern for orangutans 
related to habitat loss and concern regarding other threats to orangutans (see Appendix D). 
The items assessing concern for other threats was included because making habitat loss 
psychologically closer to individuals may produce carryover concern for orangutans that 
generalizes into other domains. Thus, the measure also assessed the level of concern for 
orangutans regarding population growth, climate change, poaching, and illegal pet trade. 
Participants indicated their answers using a 5-point scale, from 1 = not at all to 5 = very 
much. The measure had excellent reliability for concern for orangutan habitat loss (α = .94) 
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and concern for other threats to orangutans (α = .91). Examples include “How concerned are 
you about the protection of orangutans from habitat loss and deforestation?” and “How 
concerned are you about population growth negatively affecting the common resources 
between humans and animals?”  
Emotional Responses. A 15-item emotional responses measure was adapted from 
Leviston et al. (2014; See Appendix E). The measure assesses participants’ level of emotions 
after viewing the animal screens. Participants were asked, “How do you feel after viewing 
the screen on orangutans?” Participants indicated their responses on a 5-point scale, from 1 = 
not at all to 5 = very much. The items ranged in level of valence (positive vs. negative) and 
arousal (active vs. inactive), and formed four factors that ranged from acceptable to excellent 
reliability: negative active (α = .91), negative inactive (α = .73), positive active (α = .74), and 
positive inactive (α = .73). Two items were not included in the positive inactive measure due 
to their low factor loading. Examples of negative active emotions include “afraid” and 
“alarmed,” whereas examples of negative inactive emotions include “depressed” and 
“miserable.” Examples of positive active emotions include “excited” and “enthusiastic,” 
whereas positive inactive emotions include “calm” and “relaxed.”  
Procedure 
Participants signed up via SONA, an online participant recruitment system, and 
completed the online study via Qualtrics. After participants provided consent, they completed 
the demographic questionnaire. Participants were then randomly assigned to condition. 
Participants received instructions that stated: “You are about to view information about 
orangutans. Please examine the information on each of the two screens thoroughly. Please 
read the screen for 30 seconds, and you will then be able to proceed to the next screen.” 
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Participants in each condition viewed the animal screens and proceeded to the next screen 
when they were completed. They answered questions about the level of both social and 
temporal psychological distance from the threat to orangutans to ensure the manipulations 
were effective. Participants then completed a questionnaire that assessed their concern for 
orangutans, perceived behavioral control, behavioral intention to help protect orangutans, and 
emotional responses to viewing the orangutan screens. Participants were asked if they would 
like to learn more information about how to help protect orangutans. Lastly, participants 
were debriefed and thanked for their participation.  
Results 
Manipulation Check 
An independent samples t-test assessed the social psychological distance and 
temporal psychological distance manipulations. The social manipulation check items were 
factor analyzed using principal axis factoring with Promax rotation. The overall KMO 
measure of sampling adequacy was .74. The analysis yielded a single factor solution 
explaining 59.14% of the variance for the entire set of variables. One item, "I know of stories 
of specific orangutans that have been negatively affected by the loss of their habitat," did not 
load well onto a single factor. However, this item may more directly assess the intent of the 
manipulation than the factor. Thus, two analyses were performed. One analysis was 
conducted on the three-item factor and one analysis was conducted on the single item. An 
independent t-test was run on the three-item factor and single-item. For social distance, there 
was a significant effect for the single item, t(233) =  4.718, p < .001, d = 0.62. Those in the 
social close condition reported feeling more socially close to orangutan habitat loss (M = 
3.03, SD = 1.50) than those in the social distant condition (M = 2.18, SD = 1.25). There was 
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a marginally significant effect on the three-item factor, t(234) =  1.83, p = .069, d = 0.24. 
Those in the social close condition tended to report feeling more socially close to orangutan 
habitat loss (M = 3.41, SD = 0.96) than those in the social distant condition (M = 3.19, SD = 
0.89).  
The temporal distance manipulation check items were not factor analyzed because 
there were only two items. There was no effect, t(234) = 0.02, p = .988, d < .01. Those in the 
temporal close condition did not differ in their reports of temporal distance (M = 4.05, SD = 
0.93) compared to the temporal distant condition (M = 4.05, SD = 0.84). 
Conservation Behaviors and Behavioral Intentions, Perceived Control, Concern, and 
Emotional Responses 
Three-way between-subjects factorial analysis of variance (ANOVA) tests examined 
the effects of the social psychological distance (close, distant), temporal psychological 
distance (close, distant), and action-related knowledge (high, low) on conservation behavior, 
conservation behavioral intentions, perceived behavioral control, concern for orangutans, and 
emotional responses.  
Conservation Behavior. Temporal psychological distance, social psychological 
distance, and action-related knowledge variables were converted into dummy codes, 
centered, and then used in a logistic regression predicting conservation behavior. This 
regression analysis indicated that there were no main effects for social distance, temporal 
distance, or action-related knowledge on conservation behavior (See Table 1). However, 
there was a social psychological distance by action-related knowledge interaction, F(1, 228) 
= 7.75, p = .006, η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  = .03. Among those in the social close condition, participants with 
low action-related knowledge were more likely to seek additional information to help protect 
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orangutans (M = .38, SD = .49) than those in the high action-related knowledge group (M = 
.64, SD = .48; See Figure 1). Among those in the social distant condition, participants with 
low action-related knowledge were less likely to seek additional information to help protect 
orangutans (M = .47, SD = .50) than those in the high action-related knowledge condition (M 
= .37, SD =.49). Means and standard deviations are reported in Table 2. 
Conservation Behavioral Intentions. The conservation behavioral intention items 
were factor analyzed using principal axis factoring with Promax rotation. The overall KMO 
measure of sampling adequacy was .883. The analysis yielded two factors explaining a total 
of 62.33% of the variance for the entire set of variables. One item, Visit Woodland Park 
Zoo’s orangutan exhibit to learn more about threats to orangutans and additional ways you 
can help, did not load well onto a single factor, and was not included in the measure. The 
remaining items had a factor loading of no less than .61 on one factor and no more than .17 
on the other. Factor 1 assessed orangutan protection and included the following items: share 
your knowledge about how palm oil plantations are affecting orangutans through social 
media (e.g., Facebook, Twitter, Instagram), donate 10 dollars to a respected organization 
working to protect orangutans, write a letter to companies that use palm oil in their products 
to urge them toward more sustainable practices, inform friends and family members about 
threats to orangutans, and research companies online that use palm oil in their products to see 
which companies are engaging in sustainable practices, so you can purchase products that 
protect orangutans. The second factor derived assessed climate change mitigation and include 
the following items: lower thermostat at night and when you are not home to decrease energy 
use, change the light bulbs in your home to energy saving compact fluorescent or LEDs, 
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walk to work/school instead of driving a vehicle, and purchase an energy efficient appliance 
(e.g., microwave) or electronic device (e.g., television).  
A three-way ANOVA was conducted on behavioral intention factors. Given that only 
behaviors that directly protect orangutans were of interest, the climate change mitigation 
factor was included as a covariate in the model to statistically control for overall eco-
mindedness. There were no main effects of social psychological distance, temporal 
psychological distance, and action-related knowledge on conservation behavioral intentions 
(See Table 3). However, an interaction emerged between the social psychological distance 
and action-related knowledge conditions, F(1, 228) = 5.11, p = .025, η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  = .02. Among 
those in the social close condition, participants with high action-related knowledge reported 
greater intentions to engage in behaviors that help protect orangutans (M = 2.70, SD = 1.03) 
than participants with low action-related knowledge (M = 2.82, SD = 1.11; See Figure 2). 
Among those in the social distant condition, participants with high action-related knowledge 
reported similar intentions to engage in behaviors that help protect orangutans (M = 2.70, SD 
= 1.02) as participants with low-action related knowledge (M = 2.72, SD = 0.98). Means and 
standard deviations of orangutan protection factor are reported in Table 4; means and 
standard deviations of climate change mitigation factor are reported in Table 5. 
Perceived Behavioral Control. Seven questions relating to perceived behavioral 
control were factor analyzed using principal axis factoring with Promax rotation. The overall 
KMO measure of sampling adequacy was .89. The analysis yielded a single factor explaining 
a total of 65.03% of the variance for the entire set of variables.  
 A three-way ANOVA was conducted on perceived behavioral control. There was a 
main effect of action-related knowledge on perceived behavioral control, F(1, 228) = 34.19, 
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p < .001, η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  = .13. Those who were in the high action-related knowledge group felt 
greater control over behaviors to help protect orangutans (M = 3.78, SD = 0.87) than those in 
the low action-related knowledge group (M = 3.08, SD = 0.95; See Table 6). Means and 
standard deviations are reported in Table 7. 
Concern for Orangutans. Twelve questions relating to concern for orangutans were 
factor analyzed using principal axis factoring with Promax rotation. The overall KMO 
measure of sampling adequacy was .89. The analysis yielded two factors explaining a total of 
74.99% of the variance for the entire set of variables. The factor loading was no less than .56 
on one factor and no more than .33 on the other. Factor 1 assessed habitat loss and included 
the following items: decreases in the orangutan population, orangutans being on the critically 
endangered species list, orangutans being no longer able to live in the wild, palm oil 
plantations contributing to the deforestation of orangutan habitats, the protection of 
orangutans from habitat loss and deforestation, orangutans being forced to live in captive 
enclosures, the decline of the orangutans species from habitat loss, and consumer products 
containing palm oil. The second factor derived assessed concern for other threats and 
included the following items: population growth negatively affecting the common resources 
between orangutans and humans, the illegal trading of orangutans as exotic pets, the 
poaching of orangutans for meat and food, and climate change contributing to forest fires that 
destroy orangutan habitats.  
A three-way ANOVA revealed that there were no main effects of social 
psychological distance, temporal psychological distance, or action-related knowledge on 
concern for orangutan habitat loss (See Table 8). Concern for other threats to orangutans was 
also tested to examine whether less psychological distance could produce carryover concern 
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for orangutans (e.g., population growth, poaching, illegal trading). There were no main 
effects of social psychological distance or temporal psychological distance or interactions 
(See Table 10). Means and standard deviations of the habitat loss factor are reported in Table 
9; means and standard deviations of the other threats factor are reported in Table 11.   
Emotional Responses. Fifteen items relating to emotional responses to the threat to 
orangutans were factor analyzed using principal axis factoring with Promax rotation. The 
overall KMO measure of sampling adequacy was .85. The analysis yielded four factors 
explaining a total of 68.52% of the variance for the entire set of variables. However, two 
items did not load well onto one factor, and were not included. The factor loading had no less 
than .65 on one factor and no more than .20 on another. Factor 1 assessed negative active 
emotional responses and included the following items: alarmed, upset, angry, frustrated, and 
afraid. The second factor assessed positive active emotional responses and included the 
following items: excited, happy, and enthusiastic. The third factor assessed negative inactive 
emotional responses and included following items: miserable and depressed. The fourth 
factor assessed positive inactive emotional responses and included the following items: calm 
and content. 
A three-way ANOVA revealed a main effect for temporal psychological distance on 
negative active emotional responses, F(1, 228) = 4.66, p = .032, η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  = .02. Those in the 
temporal close condition reported greater negative active emotional responses (e.g., angry, 
alarmed, afraid) after learning about the threat to orangutans (M = 3.13, SD = 1.02) than 
those in the distant condition (M = 2.83, SD = 1.06; See Table 12). There was also a main 
effect of social psychological distance on negative active emotional responses, F(1, 228) = 
3.92, p = .049, η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  = .02. Those in the social close condition reported greater negative 
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active emotional responses (M = 3.13, SD = 1.09) than those in the social distant condition 
(M = 2.85, SD = 0.99). Means and standard deviations are reported in Table 13. 
There was a main effect of temporal psychological distance, F(1, 228) = 4.69, p = 
.036, η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  = .02, on negative inactive emotional responses. Those who were in the 
temporal close condition reported greater negative inactive emotions (e.g., miserable and 
depressed) after learning about the threat to orangutans (M = 1.89, SD = 0.99) than those in 
the temporal distant condition (M = 1.62, SD = 0.75; See Table 14). There was also a main 
effect of social psychological distance, F(1, 228) = 5.70, p = .018, η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  = .03, on negative 
inactive emotional responses. Those who were in the social close condition reported greater 
negative inactive emotions after learning about the threat to orangutans (M = 1.94, SD = 
0.96) than those in the social distant condition (M = 1.58, SD = 0.78). There was a social 
psychological distance by action-related knowledge interaction, F(1, 228) = 5.11, p = .025, 
η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  = .02. Among those in the social close condition, participants with high action-
related knowledge reported greater negative inactive emotional responses (M = 2.12, SD = 
1.00) than participants with low action-related knowledge (M = 1.75, SD = 0.90; See Figure 
3). Among those in the social distant condition, participants with high action-related 
knowledge reported less negative inactive emotional responses (M = 1.50, SD = 0.67) than 
participants with low action-related knowledge (M = 1.67, SD = 0.87). Means and standard 
deviations are reported in Table 15.  
There was a main effect for temporal psychological distance on positive active 
emotions, F(1, 228) = 4.98, p = .027, η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  = .02. Those in the temporal close condition 
reported less positive active emotional responses (e.g., happy, excited) after learning about 
the threat to orangutans (M = 1.44, SD = 0.56) than those in the temporal distant condition 
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(M = 1.65, SD = 0.79; See Table 16). Means and standard deviations are reported in Table 
17. 
There were no effects of social psychological distance, temporal psychological 
distance, or action-related knowledge on positive inactive emotional responses (See Table 
18). Means and standard deviations are reported in Table 19. 
Discussion 
 The hypothesis that greater action-related knowledge and less psychological distance 
would result in the greatest conservation behavior and behavioral intentions was partially 
supported. When participants were provided with knowledge of specific threat-mitigating 
actions to help orangutans and when social distance was reduced, participants reported 
greater intentions to help mitigate the threats, but less conservation behavior. Among those in 
the social close condition, participants with less knowledge performed greater conservation 
behavior. However, there were no interaction between temporal distance and action-related 
knowledge for conservation behavior or behavioral intentions. The hypothesis that less 
psychological distance would result in greater conservation behavior and behavioral 
intentions was not supported. There were no main effects of social or temporal distance on 
conservation behavior or behavioral intentions. The hypothesis that action-related knowledge 
would increase perceived behavioral control was supported. The hypothesis that less 
psychological distance would increase negative action emotional reactions was supported. 
Lastly, the hypothesis that less psychological distance would result in greater concern for 
orangutans was not supported. Neither social nor temporal distance influenced reports of 
concern for orangutans.  
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 The findings support Construal Level Theory by showing that the combination of less 
psychological distance and greater action-related knowledge led to greater conservation 
behavioral intentions. In these conditions, because social psychological distance was 
reduced, the threat of orangutan habitat loss may have felt more personal and socially close 
to individuals. Participants also may have formed more concrete, rather than abstract, 
representations of the threat to orangutans (Trope & Liberman, 2003). That is, the threat to 
orangutans may have been less vague and more tangible in the participants’ minds. The 
reduction of psychological distance alone, however, was not enough to influence 
participants’ behavioral intentions (the main effect of social distance was not significant). 
Only when specific threat-mitigating actions were also provided did participants’ indicate 
greater behavioral intentions to help protect orangutans. This may have occurred because the 
combination of these conditions provided participants with both general and action-related 
knowledge about the threat to orangutans. This finding supports prior research by indicating 
that both types of knowledge are essential for engaging in conservation behavior (Frick et al., 
2004).  
Action-related knowledge influenced conservation behavior in the social close 
condition but not the social distant condition. The interaction indicated that among those who 
felt socially close to the threat of orangutan habitat loss, participants who were provided with 
less knowledge performed greater conservation behavior than those who had greater 
knowledge. This finding seemingly contradicts the conservation behavioral intentions results. 
What might account for this finding? First, the wording of the single conservation behavior 
item may not have accurately measured conservation behavior. The question wording was 
“Would you like to learn more information on how to help protect orangutans?” This item 
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was included as a measure of behavior because the act of requesting additional information 
on how to help protect orangutans could be construed as a direct action. However, upon 
further reflection, the act of requesting additional information and the act of donating money 
to a wildlife organization may be distinct behaviors. People who felt socially close and had 
action-related knowledge may have felt able to perform threat-mitigating behaviors with the 
need for additional information to help protect orangutans. Conversely, those who felt 
socially close and were provided with minimal action-related knowledge may have felt that 
they did not have the tools to help protect orangutans, and therefore, indicated that they 
wanted additional information. Thus, reducing the social distance influenced participants’ 
requests for additional information regarding how to help protect orangutans. This finding is 
consistent with prior research that suggests fostering greater personal connections with 
wildlife can motivate individuals to engage in conservation behavior (Clayton, Luebke, 
Saunders, Matiasek, & Grajal, 2014; Skibins & Powell, 2013). Second, there may have been 
a gap between participants’ behavioral intentions and their behavior. Although participants 
indicated willingness to perform behaviors that help protect orangutans, they may not have 
wanted to put in the effort to actually perform the behavior. Carrington, Neville, and 
Whitwell (2014) explored the intention-behavior gap by examining participants’ purchasing 
behavior of environmentally friendly consumer products. They found that intentions are 
unlikely to translate into behavior unless the shopper’s environmental concerns are 
prioritized. That is, unless people are conscious of the impact their purchase has on the 
environment or are willing to place greater importance for environmental concern over other 
factors that influence purchasing behavior (e.g., price), then it is not likely the behavior will 
follow the intentions. Carrington et al. also suggest that commitment strategies (e.g., making 
35 
plans, changing habits) can reduce the gap between intentions and behavior. Given that 
participants in the current study were only asked of their willingness to perform behaviors 
and not commit to performing them, this may explain the disconnect between the two 
findings. 
Feeling in control of one’s own behavior may be crucial for efforts to help promote 
conservation behavior. Previous research has shown that greater perceived control to perform 
environmental actions is associated with conservation behavior (Smith-Sebasto & Fortner, 
1994). The current study found action-related knowledge increased the perceived control 
over behaviors that help protect orangutans. This finding demonstrates that an effective way 
to increase perceived control is to provide individuals with action-related knowledge. 
Supporting this, in the Value-Belief-Norm model, Stern et al. (1999) argue that people need 
to be able to connect the impact of their own actions back to the environment in order to feel 
that they can effectively mitigate the environmental threat. Educational interventions 
typically aim to increase conservation behaviors by providing information to the public. 
However, they often fail because knowledge alone does little to influence behavior (Gardner 
& Stern, 2002; Steg & Vlek, 2009). Knowledge is most effective when the behavior is 
relatively easy or low cost or when other motivational strategies are also employed. 
However, it is possible that these interventions do not influence behavior because the type of 
information they provide does not increase the perceived behavioral control or knowledge of 
how to perform the behavior. For instance, a 2014 survey revealed that although a majority of 
individuals believe that recycling is good (86%) and safe (80%) for the environment, many 
do not consider recycling electronic devices (46%) because they do not know how to recycle 
them (ecoATM, 2014). In addition, 10% of participants also indicated that recycling an 
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electronic device in any recycling bin would be acceptable. Thus, not only can providing 
action-related knowledge promote conservation actions, but it can also lead to behaviors that 
are beneficial for the environment. Interventions should utilize these findings and provide 
individuals with specific threat-mitigating actions to increase the perceived behavioral 
control, which could then promote conservation behavior. 
Participants in the social and temporal close conditions indicated greater negative 
active and inactive emotional responses to learning about the threat to orangutans, lending 
partial support to previous research. Leviston et al. (2014) examined emotional appraisals of 
climate change and found that negative emotional appraisals of climate change that contained 
high arousal were more often psychologically close rather than distant. That is, when 
participants thought of climate change, they reported feeling emotions with high arousal such 
as fear and anger, rather than emotions with low arousal such as depression and withdrawal. 
These emotions could be construed as vivid and concrete because they are high in arousal, 
and make people feel closer to the climate change. In contrast, depression and withdrawal 
may be more distancing because of the lower levels of arousal associated with those 
emotions. However, the findings from the current study showed that the close condition 
produced emotional reactions that were both active (e.g., alarm, frustration) and inactive 
(e.g., depression, misery), suggesting that the arousal of the emotions mattered less than the 
valence. This is important because prior research that has urged for caution when inducing 
negative emotional responses may not accurately paint the picture for how people respond to 
these emotions (Moser, 2007). Moser suggests that if fear or negative emotions are induced, 
then specific steps should be provided indicating how to mitigate the threat. 
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Previous research has shown negative emotional affect and imagery predict risk 
perception (Leiserowitz, 2006). Zhang, He, Zhu, & Chang (2014) examined the effects of 
psychological distance on participants’ assessment of the severity of water pollution. When 
there was less social distance (i.e., when participants were made to feel the water pollution 
would affect themselves), participants indicated that the situation was more severe than when 
there was greater social distance (i.e., when participants were made to feel the water 
pollution would affect remote regions). However, there were no discernible differences in the 
current study between the conditions for concern for orangutans. This contrasts with previous 
research that shows a negative association between psychological distance and 
environmental/wildlife concern (Spence et al., 2012).  
One explanation for these findings may be that both conditions in the psychological 
distance manipulations influenced participants’ concern. In other words, it may not have 
mattered whether the information presented to participants was psychologically close or 
distant. Rather, being merely presented with information about threats to wildlife was enough 
information to induce concern. For example, watching "An Inconvenient Truth," a film about 
the threat of global warming increased concern for climate change (Nolan, 2010). Given that 
participants in the present study were provided with information about threats to orangutans, 
participants in both conditions may have taken the perspective of the orangutan, which could 
have then increased concern. Schultz (2000) found that empathizing with animals that are 
harmed by nature also increases concern.  
Educational interventions do not always increase environmental concern. Bogner 
(1998) implemented two ecology educational interventions and found that there were no 
differences between pre- and post-test for either of the two educational interventions. The 
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psychological distance manipulations in the current study were developed to make the threat 
to orangutans more concrete or abstract. There may have been no differences because 
abstract representations are still in line with participants’ goals and values. Construal Level 
Theory suggests that while behaviors and intentions may be construed as concrete, values 
may be construed in terms that are more abstract (Trope & Liberman, 2003). Thus, the 
psychological distance manipulations may have had less influence on the concern measure 
because attitudes are more abstract.  
There are some limitations to the current study. First, while the social distance 
manipulation check revealed an effect, there were no differences between the conditions for 
temporal distance. This suggests that the manipulation may not have been successful. It also 
may be that the manipulation check items did not accurately assess temporal and social 
distance from orangutan habitat loss. For instance, feeling greatly affected by the loss of 
orangutan habitat may assess concern for orangutans rather than social distance. 
Furthermore, the means for the temporal distance manipulation check were high in both 
conditions, which suggests that individuals in both conditions believed negative 
consequences to orangutans would occur in the near future. This is consistent with previous 
research on temporal distance that has found people to feel that the consequences of climate 
change are close in time (Spence et al., 2012). Similarly, Zhang et al. (2014) found that there 
were no differences in perceptions of severity of water pollution when temporal distance was 
manipulated. The temporal manipulation used in the current study used 15 minutes as 
psychologically close and four years as psychologically distant. Four years may still be 
construed as close in time, and may not have been a distant enough time point to make 
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participants feel the consequences of orangutan habitat loss were in the distant future. Future 
research on temporal distance should aim for time points in the further distant future. 
A second limitation is that although action-related knowledge promoted behavioral 
intentions and increased perceptions of behavioral control, the findings may not be 
generalizable to all persons. The participants were college students. Research has shown that 
millennials (18-33 years) are more likely to have pro-environmental attitudes than previous 
generations (Pew Research Center, 2011). Higher levels of education have been associated 
with greater knowledge of environmental issues (Kollmuss & Agyeman, 2002), but 
providing environmental knowledge to less educated individuals (i.e., less years of formal 
education) may promote negative environmental attitudes because these individuals may find 
complex environmental issues (e.g., climate change) to be confusing (Egea & de Frutos, 
2013). Individuals who are more pro-environmentally motivated are more likely to engage in 
conservation actions (Steg & Vlek, 2009). Thus, people who possess less education or 
environmental knowledge or have values that are not aligned with altruistic or pro-
environmental attitudes may not care about receiving environmental knowledge, and 
consequently may not perform conservation behaviors. 
 A third limitation is that the current study used one item to assess conservation 
behavior; it did not include a direct measure of behavior. Answering this item required 
minimal effort. Given the non-correspondence between behavioral intentions and actual 
behavior (Carrigan & Attalla, 2001), a direct behavior measure could have provided data that 
matches how people would truly behave rather than the behaviors they would only be willing 
to perform. For instance, after viewing an elephant show at a zoo, Swanagan (2000) asked 
participants to sign petitions and complete solicitation cards to indicate their approval of a 
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moratorium on the trade of elephant ivory, and found a greater return rate of solicitation 
cards for individuals who had greater interaction with the elephant exhibit. Participants in the 
present study could have been asked to engage in direct behaviors such as writing a letter to 
companies that use palm oil in their products and urge them toward sustainable practices. 
Future research should assess behaviors that work to protect wildlife such as donating to 
wildlife organizations, writing letters to companies to encourage sustainable practices, and 
sharing new articles about environmental threats on social media. 
 The present findings illustrate the importance of reducing the social distance between 
individuals and threats to wildlife, in addition to providing resources or specific actions that 
individuals can take to help mitigate the threats. There are many implications and practical 
applications of this research. Wildlife and environmental organizations that provide 
education to the public can utilize the findings from this study to encourage conservation 
behavior. For example, zoos can tailor the educational content in their animal exhibits by 
making the information more personal and socially close while also providing specific threat-
mitigating actions in order to help protect the zoo animals.  
 Zoos reduce the spatial distance between individuals and animals. That is, zoos make 
it possible for people to view wild animals that they would not normally see in their everyday 
life, and foster connections between humans and zoo animals (Clayton, Fraser, & Burgess, 
2011). Although zoo visitors cite recreation and enjoyment as their primary reasons for 
attending zoos, they still are open and receptive to learning new information about zoo 
animals (Clayton, Fraser, & Saunders, 2009). Yocco, Bruskotter, Wilson, and Heimlich 
(2015) examined zoo visitors’ preferences for messages and environmental concern and 
found that zoo visitors prefer messages or statements that are framed in ways that highlight 
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the biospheric concern (i.e., concern for all living things) rather than egoistic concern (i.e., 
concern for the self) or social-altruistic concern (i.e., concern for other human beings). Thus, 
zoos have the opportunity to provide information to an audience who is both physically close 
to and interested in the welfare of zoo animals. Future research should examine the influence 
of zoo exhibit signage that reduces social distance and provides specific actions for visitors to 
take.  
Some zoos and wildlife organizations attempt to reduce social distance and connect 
threats to wildlife back to human behavior. Wolf Park, a not-for-profit organization focusing 
on wolf conservation, provides personal stories on their website about specific wolves 
detailing information such as names of siblings, personality traits, and interests, in order to 
encourage conservation efforts (Wolf Park, 2015). As part of their conservation initiatives, 
the Woodland Park Zoo in Seattle, Washington encourages conservation behavior by 
providing information that connects human actions back to the welfare of wildlife and the 
environment (Woodland Park Zoo, 2015). However, as shown with this study, these two 
strategies may not be successful when employed alone. As shown in the present study, these 
approaches may be most effect when threats to wildlife conveyed through personalized 
stories of animals are accompanied with specific actions people can take to help protect the 
animals. 
Zoos and other wildlife organizations should also consider the medium in which they 
provide information to the public. For example, technology may be more effective than 
signage. Perdue, Stoinski, and Maple (2012) explored the effects of presentation medium on 
zoo visitor behavior and knowledge. Participants who saw signage had less knowledge and 
stayed at the exhibits a shorter amount of time compared to those who saw a video or live 
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presentation at the exhibit. Similarly, interactive zoo exhibits can also enhance learning. 
Lindemann-Matthies and Kamer (2006) examined how “touch tables” (displays that contain 
objects for visitors to touch, grab, or pickup) influenced knowledge of bearded vultures in 
zoo visitors. Those who used the touch tables reported greater conservation knowledge than 
those who only viewed labels and posters next to the exhibit. These findings held true two 
months later. Future research could examine other ways of providing information, such as 
electronic touch screens or monitors, as these platforms can deliver conservation information 
that is both technologically advanced and interactive.  
Future research also should examine removing other barriers to action (e.g., 
inconvenience), in tandem with reducing psychological distance. For instance, wildlife and 
conservation organizations could remove the barrier of inconvenience by providing 
individuals with a letter template and stamp to mail to companies that use palm oil in their 
products in order to urge them toward more sustainable practices. Research has suggested 
that motivational strategies that address barriers to action should vary depending on the 
difficulty of behavior and the level of motivation to perform that behavior (Schultz, 2014). 
For example, Schultz states that when behaviors are difficult and present few benefits to 
people, providing incentives may motivate individuals to performing the desired behavior. 
Some organizations, such as power and utility companies, utilize this motivational strategy 
by offering financial incentives to consumers that purchase energy efficient appliances. 
Wildlife and conservation organizations can build on these motivational strategies. For 
example, in zoo or other educational settings, people may feel motivated to perform 
behaviors that help protect wildlife. Thus, making the behavior easier to perform or getting 
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people to commit to a behavior while in these settings will be the most effective strategies in 
motivating individuals to perform difficult behaviors.   
Conclusion 
When educating individuals about threats to wildlife, it is essential to make the 
information personally relevant and to provide them with the knowledge they need to 
promote the greatest conservation action. Specifically, people should receive information that 
reduces the social psychological distance between threats and individuals, as well as 
information that contains specific steps for people to take to help mitigate those threats. 
When people are provided with these two essential pieces of information, it increases the 
chances they will have greater negative emotional reactions, higher levels of perceived 
behavioral control, and greater intentions to help protect wildlife. Zoos and other 
conservation organizations can apply the findings from this study to improving the methods 
in which they educate and promote conservation behavior to the public, and thus, help slow 
the decline of wildlife populations.  
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Table 1 
Summary Table for Conservation Behavior 
Source F df p η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  
Main Effects     
Temporal Distance 0.05 1 .82 <.01 
Social Distance 2.11 1 .15   .01 
Action-Related Knowledge 1.77 1 .19   .01 
Interactions     
Temporal Distance*Social 
Distance 
0.71 1 .40 <.01 
Temporal Distance*Action-
Related Knowledge 
0.00 1 .99 <.01 
Social Distance*Action-
Related Knowledge 




0.17 1 .68 <.01 
Note. Values indicated as 0.00 are not 0.00, but less than 0.01.  
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Table 2 











Close Close High .33 .48 30 
  Low .63 .49 32 
  Total .48 .50 62 
 Distant High .50 .51 30 
  Low .38 .49 29 
  Total .44 .50 59 
 Total High .42 .50 60 
  Low .51 .50 61 
  Total .46 .50 121 
Distant Close High .43 .50 28 
  Low .67 .48 27 
  Total .55 .50 55 
 Distant High .43 .50 30 
  Low .37 .49 30 
  Total .40 .49 60 
 Total High .43 .50 58 
  Low .51 .50 57 
  Total .47 .50 115 
Total Close High .38 .49 58 
55 
  Low .64 .48 59 
  Total .51 .50 117 
 Distant High .47 .50 60 
  Low .37 .49 59 
  Total .42 .50 119 
 Total High .42 .50 118 
  Low .51 .50 118 
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Table 3 
Summary Table for Conservation Behavioral Intentions 
Source F df p η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  
Main Effects     
Temporal Distance 0.22 1 .64 <.01 
Social Distance 0.25 1 .62 <.01 
Action-Related Knowledge 0.41 1 .52 <.01 
Interactions     
Temporal Distance*Social 
Distance 
0.41 1 .52 <.01 
Temporal Distance*Action-
Related Knowledge 
1.80 1 .18   .01 
Social Distance*Action-
Related Knowledge 




0.39 1 .54 <.01 
Covariates     
Climate Change Behavioral 
Intentions 
101.49 1 <.001   .31 
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Table 4 












Close Close High 2.93 1.21 30 
  Low 2.87 1.06 32 
  Total 2.90 1.13 62 
 Distant High 2.81 1.02 30 
  Low 2.80 0.98 29 
  Total 2.81 0.99 59 
 Total High 2.87 1.11 60 
  Low 2.84 1.02 61 
  Total 2.86 1.06 121 
Distant Close High 2.96 1.16 28 
  Low 2.49 0.98 27 
  Total 2.73 1.09 55 
 Distant High 2.59 1.02 30 
  Low 2.63 0.98 30 
  Total 2.61 0.99 60 
 Total High 2.77 1.09 58 
  Low 2.56 0.97 57 
  Total 2.67 1.04 115 
              58 
Total Close High 2.95 1.17 58 
  Low 2.70 1.03 59 
  Total 2.82 1.11 117 
 Distant High 2.70 1.02 60 
  Low 2.72 0.98 59 
  Total 2.71 0.99 119 
 Total High 2.82 1.10 118 
  Low 2.71 1.00 118 
  Total 2.76 1.05 236 
              59
  
Table 5 












Close Close High 2.22 1.03 30 
  Low 1.94 1.04 32 
  Total 2.07 1.04 62 
 Distant High 1.55 0.70 30 
  Low 1.84 1.07 29 
  Total 1.69 0.91 59 
 Total High 1.88 0.94 60 
  Low 1.89 1.05 61 
  Total 1.89 0.99 121 
Distant Close High 2.02 0.98 28 
  Low 1.54 0.65 27 
  Total 1.78 0.86 55 
 Distant High 1.45 0.65 30 
  Low 1.50 0.59 30 
  Total 1.48 0.61 60 
 Total High 1.72 0.86 58 
  Low 1.52 0.61 57 
  Total 1.62 0.75 115 
              60 
Total Close High 2.12 1.00 58 
  Low 1.75 0.90 59 
  Total 1.94 0.96 117 
 Distant High 1.50 0.67 60 
  Low 1.67 0.87 59 
  Total 1.58 0.78 119 
 Total High 1.81 0.90 118 
  Low 1.71 0.88 118 
  Total 1.76 0.89 236 
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Table 6 
Summary Table for Perceived Behavioral Control 
Source F df p η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  
Main Effects     
Temporal Distance 0.01 1 .94 <.01 
Social Distance 2.32 1 .13   .01 
Action-Related Knowledge 34.19 1 <.001   .13 
Interactions     
Temporal Distance*Social 
Distance 
2.80 1 .10   .01 
Temporal Distance*Action-
Related Knowledge 
0.01 1 .93 <.01 
Social Distance*Action-
Related Knowledge 




0.58 1 .45 <.01 
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Table 7 











Close Close High 3.81 0.90 30 
  Low 3.06 1.12 32 
  Total 3.42 1.08 62 
 Distant High 3.78 0.85 30 
  Low 3.12 0.86 29 
  Total 3.46 0.91 59 
 Total High 3.80 0.86 60 
  Low 3.09 1.00 61 
  Total 3.44 0.99 121 
Distant Close High 3.90 0.80 28 
  Low 3.35 0.95 27 
  Total 3.63 0.91 55 
 Distant High 3.65 0.93 30 
  Low 2.84 0.82 30 
  Total 3.24 0.96 60 
 Total High 3.77 0.87 58 
  Low 3.08 0.91 57 
  Total 3.43 0.95 115 
Total Close High 3.85 0.84 58 
              63 
  Low 3.19 1.05 59 
  Total 3.52 1.00 117 
 Distant High 3.72 0.89 60 
  Low 2.98 0.84 59 
  Total 3.35 0.94 119 
 Total High 3.78 0.87 118 
  Low 3.08 0.95 118 
  Total 3.43 0.97 236 
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Table 8 
Summary Table for Concern for Orangutans (Habitat Loss) 
Source F df p η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  
Main Effects     
Temporal Distance 1.74 1 .19   .01 
Social Distance 0.73 1 .39 <.01 
Action-Related Knowledge 0.39 1 .54 <.01 
Interactions     
Temporal Distance*Social 
Distance 
0.04 1 .85 <.01 
Temporal Distance*Action-
Related Knowledge 
0.01 1 .92 <.01 
Social Distance*Action-
Related Knowledge 




0.91 1 .34 <.01 
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Table 9 











Close Close High 3.82 0.95 30 
  Low 4.01 1.08 32 
  Total 3.92 1.01 62 
 Distant High 3.87 0.88 30 
  Low 3.81 0.92 29 
  Total 3.83 0.90 59 
 Total High 3.84 0.91 60 
  Low 3.91 1.00 61 
  Total 3.88 0.95 121 
Distant Close High 3.79 0.92 28 
  Low 3.77 1.12 27 
  Total 3.78 1.01 55 
 Distant High 3.55 0.92 30 
  Low 3.75 0.75 30 
  Total 3.65 0.84 60 
 Total High 3.66 0.92 58 
  Low 3.76 0.93 57 
  Total 3.71 0.92 115 
Total Close High 3.80 0.92 58 
              66 
  Low 3.90 1.09 59 
  Total 3.85 1.01 117 
 Distant High 3.71 0.91 60 
  Low 3.77 0.83 59 
  Total 3.74 0.87 119 
 Total High 3.75 0.91 118 
  Low 3.84 0.97 118 
  Total 3.80 0.94 236 
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Table 10 
Summary Table for Concern for Orangutans (Other Threats) 
Source F df p η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  
Main Effects     
Temporal Distance 0.00 1 .97 <.01 
Social Distance 2.19 1 .14   .01 
Action-Related Knowledge 2.27 1 .13   .01 
Interactions     
Temporal Distance*Social 
Distance 
1.44 1 .23   .01 
Temporal Distance*Action-
Related Knowledge 
0.46 1 .50 <.01 
Social Distance*Action-
Related Knowledge 




0.17 1 .68 <.01 
Note. Values indicated as 0.00 are not 0.00, but less than 0.01.  
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Table 11 











Close Close High 3.40 1.33 30 
  Low 3.02 1.36 32 
  Total 3.20 1.35 62 
 Distant High 3.11 1.48 30 
  Low 3.22 1.30 29 
  Total 3.16 1.38 59 
 Total High 3.26 1.40 60 
  Low 3.11 1.33 61 
  Total 3.18 1.36 121 
Distant Close High 3.64 1.13 28 
  Low 3.17 1.44 27 
  Total 3.41 1.30 55 
 Distant High 3.08 1.19 30 
  Low 2.82 1.10 30 
  Total 2.95 1.15 60 
 Total High 3.35 1.19 58 
  Low 2.98 1.27 57 
  Total 3.17 1.24 115 
Total Close High 3.52 1.23 58 
              69 
  Low 3.08 1.39 59 
  Total 3.30 1.32 117 
 Distant High 3.10 1.33 60 
  Low 3.01 1.21 59 
  Total 3.06 1.27 119 
 Total High 3.30 1.29 118 
  Low 3.05 1.30 118 
  Total 3.18 1.30 236 
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Table 12 
Summary Table for Emotional Responses (Negative Active) 
Source F df p η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  
Main Effects     
Temporal Distance 4.66 1 .032   .02 
Social Distance 3.92 1 .049   .02 
Action-Related Knowledge 0.52 1 .47 <.01 
Interactions     
Temporal Distance*Social 
Distance 
0.05 1 .82 <.01 
Temporal Distance*Action-
Related Knowledge 
0.20 1 .66 <.01 
Social Distance*Action-
Related Knowledge 




0.03 1 .87 <.01 
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Table 13 











Close Close High 3.25 1.09 30 
  Low 3.26 1.01 32 
  Total 3.25 1.04 62 
 Distant High 3.86 0.90 30 
  Low 3.17 1.05 29 
  Total 3.01 0.98 59 
 Total High 3.05 1.01 60 
  Low 3.21 1.02 61 
  Total 3.13 1.02 121 
Distant Close High 3.02 1.20 28 
  Low 2.96 1.07 27 
  Total 2.99 1.13 55 
 Distant High 2.62 0.96 30 
  Low 2.76 1.02 30 
  Total 2.69 0.99 60 
 Total High 2.81 1.09 58 
  Low 2.85 1.04 57 
  Total 2.83 1.06 115 
Total Close High 3.14 1.14 58 
              72 
  Low 3.12 1.04 59 
  Total 3.13 1.09 117 
 Distant High 2.74 0.93 60 
  Low 2.96 1.04 59 
  Total 2.85 0.99 119 
 Total High 2.94 1.05 118 
  Low 3.04 1.04 118 
  Total 2.99 1.05 236 
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Table 14 
Summary Table for Emotional Responses (Negative Inactive) 
Source F df p η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  
Main Effects     
Temporal Distance 5.40 1 .021   .02 
Social Distance 9.22 1 .003   .04 
Action-Related Knowledge 0.85 1 .36 <.01 
Interactions     
Temporal Distance*Social 
Distance 
0.12 1 .73 <.01 
Temporal Distance*Action-
Related Knowledge 
0.99 1 .32 <.01 
Social Distance*Action-
Related Knowledge 




0.01 1 .92 <.01 
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Table 15 











Close Close High 2.22 1.03 30 
  Low 1.94 1.04 32 
  Total 2.07 1.04 62 
 Distant High 1.55 0.70 30 
  Low 1.84 1.07 29 
  Total 1.69 0.91 59 
 Total High 1.88 0.94 60 
  Low 1.89 1.05 61 
  Total 1.89 0.99 121 
Distant Close High 2.02 0.98 28 
  Low 1.54 0.65 27 
  Total 1.78 0.86 55 
 Distant High 1.45 0.65 30 
  Low 1.50 0.59 30 
  Total 1.48 0.61 60 
 Total High 1.72 0.86 58 
  Low 1.52 0.61 57 
  Total 1.62 0.75 115 
Total Close High 2.12 1.00 58 
              75 
  Low 1.75 0.90 59 
  Total 1.94 0.96 117 
 Distant High 1.50 0.67 60 
  Low 1.67 0.87 59 
  Total 1.58 0.78 119 
 Total High 1.81 0.90 118 
  Low 1.21 0.88 118 
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Table 16 
Summary Table for Emotional Responses (Positive Active) 
Source F df p η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  
Main Effects     
Temporal Distance 5.35 1 .022   .02 
Social Distance 0.40 1 .53 <.01 
Action-Related Knowledge 0.69 1 .41 <.01 
Interactions     
Temporal Distance*Social 
Distance 
0.62 1 .43 <.01 
Temporal Distance*Action-
Related Knowledge 
0.30 1 .59 <.01 
Social Distance*Action-
Related Knowledge 




0.09 1 .67 <.01 
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Table 17 











Close Close High 1.54 0.59 30 
  Low 1.34 0.47 32 
  Total 1.44 0.54 62 
 Distant High 1.36 0.61 30 
  Low 1.51 0.55 29 
  Total 1.43 0.58 59 
 Total High 1.45 0.60 60 
  Low 1.42 0.51 61 
  Total 1.44 0.56 121 
Distant Close High 1.69 0.85 28 
  Low 1.47 0.56 27 
  Total 1.58 0.72 55 
 Distant High 1.72 1.00 30 
  Low 1.69 0.67 30 
  Total 1.71 0.84 60 
 Total High 1.70 0.92 58 
  Low 1.59 0.63 57 
  Total 1.65 0.79 115 
Total Close High 1.61 0.72 58 
              78 
  Low 1.40 0.51 59 
  Total 1.51 0.63 117 
 Distant High 1.54 0.84 60 
  Low 1.60 0.62 59 
  Total 1.57 0.74 119 
 Total High 1.57 0.78 118 
  Low 1.50 0.57 118 
  Total 1.54 0.69 236 
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Table 18 
Summary Table for Emotional Responses (Positive Inactive) 
Source F df p η𝑝𝑎𝑟𝑡𝑖𝑎𝑙
2  
Main Effects     
Temporal Distance 1.12 1 .29   .01 
Social Distance 1.68 1 .20   .01 
Action-Related Knowledge 1.38 1 .24   .01 
Interactions     
Temporal Distance*Social 
Distance 
0.49 1 .49 <.01 
Temporal Distance*Action-
Related Knowledge 
0.27 1 .61 <.01 
Social Distance*Action-
Related Knowledge 




0.42 1 .52 <.01 
   76 
Table 19 











Close Close High 2.02 0.78 30 
  Low 1.98 0.76 32 
  Total 2.00 0.76 62 
 Distant High 2.15 1.12 30 
  Low 2.34 0.96 29 
  Total 2.24 1.04 59 
 Total High 2.08 0.96 60 
  Low 2.16 0.87 61 
  Total 2.12 0.92 121 
Distant Close High 2.25 0.98 28 
  Low 2.19 0.79 27 
  Total 2.22 0.88 55 
 Distant High 2.05 1.04 30 
  Low 2.53 1.09 30 
  Total 2.29 1.08 60 
 Total High 2.15 1.00 58 
  Low 2.37 0.97 57 
  Total 2.26 0.99 115 
Total Close High 2.13 0.88 58 
              77 
  Low 2.08 0.77 59 
  Total 2.10 0.82 117 
 Distant High 2.10 1.07 60 
  Low 2.44 1.03 59 
  Total 2.27 1.06 119 
 Total High 2.11 0.98 118 
  Low 2.26 0.92 118 
  Total 2.19 0.95 236 
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Figure 2. Interaction between social distance and action-related knowledge conditions on 
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Figure 3. Interaction between social distance and action-related knowledge conditions on 
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Appendix A 
 
Conservation Behavior Measure 
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Appendix B  
 
Conservation Behavioral Intentions Measure 
 
Instructions. 
   
Please answer the following questions based on the scale provided. 
 
      1          2          3          4               5 
Not at all            A little bit   Somewhat          Quite a bit       Very much 
 
As a result of participating in today’s study, how willing are you to perform the following 
behaviors that help protect orangutans within the next year?  
 
1. _____ Donate money to a respected organization working to protect orangutans. 
2. _____ Research companies online that use palm oil in their products to see which companies 
are engaging in sustainable practices, so you can purchase products that protect orangutans.   
3. _____ Lower thermostat at night and when you are not home to decrease energy use. 
4. _____ Write a letter to companies that use palm oil in their products to urge them toward 
more sustainable practices. 
5. _____ Walk to work/school instead of driving a vehicle. 
6. _____ Change the light bulbs in your home to energy saving compact fluorescent or LEDs. 
7. _____ Inform friends and family members about threats to orangutans. 
8. _____ Share your knowledge about how palm oil plantations are affecting orangutans 
through social media (e.g., Facebook, Twitter, Instagram). 
9. _____ Purchase an energy efficient appliance (e.g., microwave) or electronic device (e.g., 
television).  
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Appendix B – Continued 
 
Conservation Behavioral Intentions Measure 
 
10. _____ Visit Woodland Park Zoo’s orangutan exhibit to learn more about the threats to 
orangutans and additional ways you can help. 
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Appendix C 
 




Please answer the following questions based on the scale provided. 
 
      1          2          3          4               5 
Not at all            A little bit   Somewhat          Quite a bit       Very much 
 
1. ____ It is easy for me to perform behaviors that protect orangutans from habitat loss. 
2. ____ Performing behaviors that stop habitat loss for orangutans are entirely within my 
control. 
3. ____ I am able to perform behaviors that help protect orangutans from habitat loss. 
4. ____ I have the resources necessary to perform behaviors that help protect orangutans from 
habitat loss. 
5. ____ I have the knowledge necessary to perform behaviors that help protect orangutans from 
habitat loss. 
6. ____ I have the ability to protect orangutans from habitat loss. 
7. ____ Performing behaviors that help protect orangutans from habitat loss are relatively 
difficulty for me.  
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Appendix D 
 




Please answer the following questions based on the scale provided. 
 
      1          2          3          4               5 
Not at all            A little bit   Somewhat          Quite a bit       Very much 
 
How much does participating in today’s study increase your concern about each of the 
following?  
1. ____ The decline of the orangutan species from habitat loss. 
2. ____ Consumer products containing palm oil. 
3. ____ Palm oil plantations contributing to deforestation of orangutan habitats. 
4. ____ The protection of orangutans from habitat loss and deforestation. 
5. ____ Orangutans being forced to live in captive enclosures. 
6. ____ Orangutans no longer being able to live in the wild. 
7. ____ Orangutans being on the critically endangered species list. 
8. ____ Decreases in the orangutan population. 
9. ____ Population growth negatively affecting the common resources between humans and 
orangutans. 
10. ____ Climate change contributing to forest fires that destroy orangutan habitats. 
11. ____ The poaching of orangutans for meat and food. 
12. ____ The illegal trading of orangutans as exotic pets. 
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Appendix E 
 
Emotional Responses Measure 
 
 
      1          2          3          4               5 
Not at all            A little bit   Somewhat          Quite a bit       Very much 
 
 
After viewing the information about orangutans presented in today’s study, how do you feel?  
 
1. _____ Excited 
 
2. _____ Angry 
 
3. _____ Happy 
 
4. _____ Bored 
 
5. _____ Upset 
 
6. _____ Relaxed  
 
7. _____ Afraid 
 
8. _____ Alarmed 
 
9. _____ Tired 
 
10. _____ Enthusiastic 
 
11. _____ Content 
 
12. _____ Depressed 
 
13. _____ Frustrated 
 
14. _____ Miserable 
 









Please indicate your gender: 
1. ___ Man 
2. ___ Woman 
3. ___ Genderqueer 
 
Please indicate your age: _________ 
 
What ethnicity do you best identify with? 
1. ___ White/Caucasian 
2. ___ Black/African-American 
3. ___ Asian-American/Pacific Islander 
4. ___ Latino/Latina 
5. ___ Native American/American India 
6. ___ Other 
 





You are about to view information about orangutans. Please examine the information on each 
of the two screens thoroughly. Please read the screen for 30 seconds, and you will then be 
able to proceed to the next screen.  
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Appendix H 
 
Temporal Distance Condition - Close 
 
 
Every 15 minutes, about 17 acres of 
rainforest in Indonesia are destroyed 



















17 acres ≈ 13 football fields 
 
In the time it took you to complete this 
study (about 15 minutes), the habitat 
destruction that just occurred brings the 
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Appendix H – Continued 
 
Temporal Distance Condition – Distant 
 
Every 4 years, about 2.5 million acres 
of rainforest in Indonesia are destroyed 



















2.5 million acres ≈ 2 million football fields 
 
In the time it takes most people to 
complete college (about 4 years), the 
habitat destruction that will occur will 
bring the orangutan species closer to 
extinction. 
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Appendix I 
 
Social Distance Condition - Close 
 
 This is Pina and Goko, a mother and her child. 
 Humans have destroyed the rainforest where they used to 
live, and replaced the rainforests with palm oil plantations. 
 Pina and Goko are forced to live in a captive enclosure with 
little room to move.  
 They can no longer see their family members. 
 In the past 20 years, because of humans cutting down the 
habitat where Pina and Goko live, rainforests in Indonesia 
have been reduced by more than half. 
 Pina and Goko and all orangutans are on the critically 
endangered species list as a result of rainforest destruction, 




















Pina and Goko holding each other as they sit in their cleared rainforest. 
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Appendix I – Continued 
 
Social Distance Condition – Distant 
 
 In the past 20 years, because of humans cutting down the 
orangutan habitat, rainforests in Indonesia have been 
reduced by 55%. 
 Orangutan habitat has been replaced with palm oil 
plantations. 
 5.4 million hectares of rainforests have been cleared 
between 1985 to 2007. 
 The orangutan population has decreased by 50% in the last 
60 years. 
 Experts estimate that 45,000-69,000 orangutans are left in 
the wild. 
 Orangutans are on the critically endangered species list as a 
result of rainforest destruction, and will become extinct in 












Map of the island of Borneo, where orangutans live. 
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Appendix J 
Action-Related Knowledge Condition – High 
Here are some actions you can take to help protect orangutans 
from habitat loss and other threats: 
• Donate money to a respected organization working to protect 
orangutans 
• Research companies online that use palm oil in their products to 
see which companies are engaging in sustainable practices, so 
you can purchase products that protect orangutans 
• Write a letter to companies that use palm oil in their products to 
urge them toward more sustainable practices 
• Inform friends and family members about threats to orangutans 
• Share you knowledge about how palm oil plantations are 
affecting orangutans through social media (e.g., Facebook, 
Twitter, Instagram) 
• Visit Woodland Park Zoo’s orangutan exhibit to learn more 
about the threats to orangutans and additional ways you can 
help 
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Appendix J – Continued 
Action-Related Knowledge – Low 
It is crucial for individuals to engage in conservation 
behaviors in order to mitigate the threat of loss of orangutan 
habitat. 
 
 
